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1.0 INTRODUCTION

An antenna drive subsystem test was performed on the AMSU-A2 S/N 202 instrument.
The objective of the test was to demonstrate compliance with applicable paragraphs of
AMSU-A specifications S-480-80. Tests were conducted at both the subassembly and
instrument level.

2.0 SUMMARY

The antenna drive subsystem of the EOS AMSU-A2 S/N 202, P/N 1356006-1, completed
acceptance testing per AES Test Procedure AE-26002/2C. The test included: Scan
Motion and Jitter, Noisy Bus Peak Current and Rise Time, Resolver Reading and
Position Error, Gain/ Phase Margin, and Operational Gain Margin.

The drive motor and electronic circuitry were also tested at the component level. The
drive motor test includes: Starting Torque Test, Motor Commutation Test, Resolver
Operation/ No-Load Speed Test, and Random Vibration. The electronic circuitry was
tested at the Circuit Card Assembly (CCA) level of production; each test exercised all
circuit functions. The transistor assembly was tested during the W3 cable assembly
(1356433-1) test. Refer to Figure 1 for test flow.

CIRCUIT CARD ASSEMBLY
TEST

I

SIGNAL PROCESSOR
ASSEMBLY TEST

REFLECTOR
DRIVE TEST

TRANSISTOR
ASSEMBLY TEST

ANTENNA
SUBSYSTEM
DRIVE TEST

Antenna Subsystem and Subsystem Component Test Flow
Figure 1.

The antenna drive subsystem satisfactorily passed all of the performance requirements.
There were no failures in any of the antenna drive components during subsystem testing.
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The results of the subsystem and component level testing are discussed in more detail in
the following sections:

Reflector Drive Assembly...... 5.1
" Circuit Card Assemblies......... 5.2
Signal Processor........c.ccouveenn. 5.3
Transistor Assembly .............. 5.4
Antenna Drive Subsystem...... 5.5

3.0 TEST CONFIGURATION

The Reflector Drive Assembly Tests confirm the operability of the motor under test. The
test configuration includes, the motor, motor shaft, bearings, and a supporting housing.

The Circuit Card Assembly (CCA) Tests confirm the operability of each CCA. Each test
includes the CCA under test, electronic test fixtures, and the necessary loads.

A segment of the Signal Processor Tests ensures the scan drive electronics are
functioning properly prior to it’s assembly into the instrument. The test configuration
includes:

» Timing and Control CCA

o Scan Control Interface CCA

o Mux/ Relay Control CCA

» Interface Converter CCA

» Resolver Data Isolator CCA

« R/D Converter CCA

« Motor Driver CCA

o Test fixture and cabling to simulate the 1553 bus interface

o Test fixture and cabling to interrogate and analyze positional data
« Test motor and inertia wheel

The Transistor Assembly Test verifies the correct wiring of the transistor assembly and
associated cabling. Test configuration includes the CKT 1000 (continuity and Hi-Pot
tester), and test fixtures.

The Antenna Drive Subsystem Tests:

» Are configured with the same motor control CCA’s used in the signal processor
test, interconnecting wiring, the power transistor assembly, and the drive
assembly with reflector.

- The antenna drive subsystem components were all installed in the instrument
when the subsystem test was performed.

« DC power for the motor control circuit cards was provided by a DC/DC converter
simulator P/N: 1359322-1. The simulator operates on 120VAC facility supplied
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power. The power for the reflector motor drive circuits however was provided
directly by the STE Noisy Bus power supply.

4.0 TEST SETUP

The antenna drive subsystem tests are performed during system integration. During
system integration testing, the instrument is proven electrically safe via ground isolation,
and power distribution checks. Next, the communication link is exercised to ensure
commands are received and interpreted correctly. The Antenna Drive Subsystem Test is
then performed.

5.0 TEST RESULTS

The  Antenna  Drive  Subsystem CCA SIN
components designated for use in the Ffsfflver gata 'S&"at’zr Assiflnbly lE;?
: _ . . nterrace converier Assemiy

EOS SU A2 ms . e.nt are shqwn n Motor Driver Assembly F10
Table 1. During p-rehmlnary _testmg of R/D Converter/ Oscillator Assembly FO7
these components (in preparation for the
antenna drive subsystem test), several OTHER SIN
component failures occurred. The Reflector Drive Motor (A2) FO3
component failures and system related Signal Processor FO1

L : Y Transistor Assembly (W3 cable) N/A
dispositions are listed below: Table 1.

EOS AMSU-A2 S/N:202 Antenna

o Reflector Drive Motor - replaced a Subsystem Component S/N Designations

suspected failed (or weakened)

bearing after vibration testing.
All other components designated for use

« Reflector Drive Motor - replaced a in the EOS AMSU-A2 instrument
broken stator clamp. The clamp was (pertaining to the scan drive circuitry)
replaced with a more robust design. passed on the first time through

component testing.

5.1 REFLECTOR DRIVE ASSEMBLY

The tests performed on this unit are: Starting Torque Test, Motor Commutation Test,
Resolver Operation/ No-Load Speed Test, and Random Vibration. The Motor
Commutation and Resolver Operation tests are performed both pre and post-vibration.
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Starting Torque

The starting torque test is performed on the rotating segment of the drive assembly to
verify the torque associated with bearing friction. The reflector drive assembly (F03)
passed the starting torque test at ambient temperature as well as at the colder plateaus.

Motor Commutation Test

This test is performed to determine the commutation characteristics of the motor under
test. The reflector drive assembly (F03) passed the motor commutation test both pre- and
post-vibration tests without incident.

Resolver Operation/ No-Load Speed Test

This test is performed to verify resolver operation as well as speed characteristics and
back electromotive force of the motor. The reflector drive assembly (F03) passed the
resolver operation/ no-load speed test both pre- and post-vibration tests without incident.

Random Vibration

During the -6db level random vibration a significant change in resonant frequency was
observed. An anomaly was found relating to the bearing installation; although the bearing
was installed properly, it was determined that the torque value is too low. The process
was changed to increase the torque on the bearing during installation.

When reassembled, the motor was re-vibrated without incident.

The reflector drive assembly passed the pre- and post-vibration electronic tests as well as
the post-vibration visual inspection without incident.

5.2 CIRCUIT CARD ASSEMBLIES

Test procedures were prepared for each motor control circuit card; document revision
status is controlled by reference in the shop order. The cards were individually tested to
the procedures and results were recorded on data sheets found in Appendix A. The
following list indexes the CCA Test Data Sheets:

Appendix Al ............. Resolver Data Isolator Assembly
Appendix A2............. Interface Converter Assembly
Appendix A3............. Motor Driver Assembly

Appendix A4............. R/D Converter/ Oscillator Assembly

All circuit card assemblies passed testing the first time through. The assembly build shop
orders contain the part number and accept tag record the of test and select resistors.
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5.3  SIGNAL PROCESSOR

For the first time, the entire antenna drive motor electronics is mated together. The test
instrumentation commands and interrogates the electronics during this segment of testing.
The instrumentation sends position commands to the Interface Converter CCA. The
Interface Converter D/A’s the command and provides inputs to the Motor Driver CCA.
The test motor (instrumentation) responds to the drive signal and feeds back positional
data via resolver outputs. The instrumentation then interrogates the Resolver Data
Isolator CCA for position data. A comparison is made in the instrumentation between the
position command sent and the actual position received. The pass/ fail indication is
presented to the operator for test data sheet recording.

The signal processor assembly (F01) passed all scan drive tests.

5.4 TRANSISTOR ASSEMBLY

All transistor assemblies are tested along with their respective W3 cable. The cable is
continuity, then hi-pot tested prior to attaching the transistor circuitry. Each transistor
pair is exercised validating the turn on voltage, current drawn, and cable wiring as well.

Prior to applying power to the transistor assembly designated for the EOS AMSU-A2
instrument, it was noted that the transistors were wired improperly. The assembly was
rewired in accordance with the corrected planning. Tests results were positive; all
components operated as designed.

5.5 ANTENNA SUBSYSTEM DRIVE TESTS

The antenna drive motor electronics mates with the instrument microprocessor for the
first time during this segment of testing. The microprocessor sends position commands
from the memory CCA to the Interface Converter CCA. The Interface Converter D/A’s
the command and provides inputs to the Motor Driver CCA. The Reflector Drive Motor
responds to the drive signals and feeds back positional data via the resolver outputs. The
microprocessor then interrogates the Resolver Data Isolator CCA for position data.. The
microprocessor in turn communicates with the 1553 interface which subsequently relays
positional data to the STE.

During other segments of the test, positional data is monitored via a potentiometer
attached to the shaft of the reflector drive assembly. This provides scan characteristic
information in regard to overshoot, jitter, and beam position transition timing.

The remaining paragraphs in this section discuss tests that ensures the instrument
complies with specific operating parameters. Prior to conducting these tests there is a
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series of preliminary checks that are run to select component values that customize the
operating parameters of the instrument. These checks perform the following functions:

« Program “on board” memory with Beam Position Pointing Angles
« Adjust for peak Motor Current Limits

« Observe Preliminary Scan Dynamics

 Identify Mechanical Resonant Frequencies

Beam Position Pointing Angles are calculated from Nadir pointing direction which is
determined on the antenna range. The instrument’s EPROMs (EPROMs for testing;
PROMs for final configuration) are programmed to reflect the position commands. The
initial programming may require fine tuning; fine tuning is determined during the
remaining segments of the test procedure. (Subsequent tests showed the EOS AMSU-A2
instrument required beam pointing direction correction at only one position.)

Motor Current Limits were adjusted, via
selecting “test and select” resistors, to comply with the specification requirement; less
than 1 amp peak current.

Preliminary Scan Dynamics looked good; transition times, overshoot and jitter were all
acceptable at the sampled pointing directions (5).

The Mechanical Resonant Frequencies were identified; notch filters were calculated and
installed to compensate for these resonant frequencies.

5.5.1 SCAN MOTION AND JITTER

In this test, the antenna position was measured in a series of five 8-sec full scans. The
measurement was made with a 1-turn test potentiometer temporarily affixed to the rear
end of the motor shaft. A Dynamic Signal Analyzer (DSA) was connected to the pot
wiper to record the antenna position data. Five scans were captured and stored on the
AMSU-A2 Test Data File disc. One representative waveform is presented in Appendix
B1.

Each 3.33 degrees scene step was expanded and checked for a 42 msec max step time,
and the 158 msec integration period. Expanded waveforms were plotted and are presented
in Appendix B2 thru B30. All of the scene steps meet the step response requirement for
transition time, overshoot, and jitter.

Slew periods to the cold and warm calibration stations were measured and met
requirements. A time of 0.21 sec is allocated for the 35.0 degree slew to cold cal, and
0.40 sec for the 96.67 degree slew to warm cal. Calibration station jitter was less than the
+ 5 % maximum permitted. Expanded waveforms were plotted and are presented in
Appendix B31 thru B34. The waveforms are also stored on the AMSU-A2 Test Data File
disc. The test data sheet is presented in Appendix B35



Report 11183
July 1998

5.5.2 NOISY BUS PEAK CURRENT AND RISE TIME

The noisy pulse load bus peak current and the rate of change of current were measured.
The peak current must be less than 1A at any beam position along the scan. Peak current
along the scan is .984A. The current rate of change while transitioning from one beam
position to the next (including the transition to the cold calibration and warm calibration
targets) should be greater than 70 microseconds. A random 3.33° step was selected; the
transition to the next step was 1.2 ms. The transition to the warm cal position start and
stop was significantly longer than the required 70 ms; 1.95 and 2.30 ms respectively.

The peak bus current was measured across the entire scan and met the requirement. The
full scan waveform was plotted and is presented in Appendix C1. The waveform is also
stored on the AMSU-A2 Test Data File disc. The test data sheet is presented in Appendix
C2

5.5.3 RESOLVER READING AND POSITION ERROR

The 14-bit command position word is stored in the “on-board” memory and is read to the
motor drive circuitry under microprocessor program control. The microprocessor also
reads the resolver output at each of the thirty scene stations, and at the cold and warm
calibration positions. The readings are made at the start of integration (LOOK 1), and
halfway into the integration period (LOOK 2). The resolver data is sent to the 1553 bus
interface for subsequent transmission to the STE.

The purpose of this portion of the test is to demonstrate that the antenna is meeting beam
pointing requirements.

If the antenna is out of the pointing tolerance of > =+ 10 counts at LOOK 1 or >+ 5 counts
at LOOK 2, the EPROM is reprogrammed to bring the pointing direction to within the
prescribe tolerances. A copy of the STE computer print out showing the pointing
direction is shown in Figure 2.
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Actual Difference” Actual Difference*

BP Command| Look 1 Look2 Look 1 L.ook2 BP Command| Look 1 Look2 Look 1 Look2
1 8035 8033 8033 2 2 17 5608 5605 5610 3 -2

2 7883 7882 7882 1 1 18 5456 5452 5457 4 -1

3 7731 7730 7730 1 1 19 5305 5300 5305 5 0

4 7580 7579 7581 1 -1 20 5153 5152 5154 1 -1

5 7428 7426 7428 2 0 21 5001 5000 5002 1 -1

6 7276 7276 7277 0 -1 22 4850 4848 4851 2 -1

7 7125 7124 7125 1 0 23 4698 4697 46998 1 -1

8 6973 6969 6974 4 -1 24 4546 4545 4547 1 -1

9 6821 6817 6821 4 0 25 4395 4393 4394 2 1

10 6670 6665 6670 5 0 26 4243 4238 4243 5 0
11 6518 6517 6519 1 -1 27 4091 4088 4092 3 -1
12 6366 6365 6367 1 -1 28 3940 3936 3939 4 1

13 6215 6214 6217 1 -2 29 3788 3786 3788 2 0
14 6063 6063 6065 0 -2 30 3636 3635 3637 1 -1
15 5911 5910 5912 1 -1 CC1 2043 2042 2043 1 0
16 5760 5758 5760 2 0 WC 14028 14029 14028 -1 0

* Difference between Command and Actual

Figure 2. Beam Position Pointing Directions and Error Calculation

5.5.4 GAIN/PHASE MARGIN

A gain/phase margin test was performed on the antenna drive subsystem. The test was
performed by obtaining a Bode plot of the control loop and measuring the gain at 180°
phase differential and the phase margin at the Odb crossover point.

The Dynamic Signal Analyzer (DSA) was used to make the measurement operating in the
swept sine mode. Three separate Bode plots were made on the antenna and the gain and
phase margins were determined from each plot. The gain margin measured was 12.2 db
(average of three) and the phase margin measured was 65 degrees (average of three).
These margins exceed the specification requirements of 12 db and 25 degrees and
therefore are acceptable. The three Bode waveforms were plotted and are presented in
Appendix D1 thru D3. The waveforms are also stored on the AMSU-A2 Test Data File
disc. The test data sheet is presented in Appendix D4.

5.5.5 OPERATIONAL GAIN MARGIN

An operational gain margin test was performed on the instrument three times. This test
consists of increasing the gain of the control loop until oscillation occurs. The gain
increase and frequency of oscillation are measured. An increase in gain greater than 9 db
is required; the frequency of oscillation is an observation.

10
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A 50K pot was connected in series with the R58 feedback resistor on amplifier AR8. The
resistance of the test pot was slowly added to the feedback resistor while observing the
reflector for oscillations.

The reflector begins to produce an audible sound as gain is increased. The following
added resistance values are calculated to have the following gain margins:

Resistance Gain
38.23 9.1db
40.70 9.4 db
38.47 9.1db

The first mode mechanical resonance of the shaft and reflector is about 164 Hz as shown
in the power spectrum. The power spectrum waveform was plotted and is presented in
Appendix E1. The waveform is also stored on the AMSU-A2 Test Data File disc. The test
data sheet is presented in Appendix E2.

6.0 CONCLUSION

Based on the test results, it can be concluded that the EOS AMSU-A2 S/N 202 antenna
drive subsystem meets the AMSU-A specification requirements.

7.0 TEST DATA

Test data for the AMSU-A2 S/N 202 obtained in the antenna drive subsystem test is
attached. Data sheet number and type of test is shown in the following Appendix Index.

11
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APPENDIX INDEX
Appendix Al .............cuueeunee... Resolver Data Isolator CCA TDS
Appendix A2..........ccoeuveeennnnn. Interface Converter CCA TDS
Appendix A3 ......cccvcenvvnnnnncn. Motor Driver CCA TDS
Appendix A4 .......cocceceuvcennenne. R/D Converter/ Oscillator CCA TDS
Appendix Bl ...........couuveunene. Full Scan Step Response
Appendix B2 thru B30............ Single Step Responses
Appendix B31 and B32........... Cold Calibration Step Response
Appendix B33 and B34........... Warm Calibration Step Response
Appendix B35 .......cccouueenennne. Scan Motion Jitter Test TDS
Appendix Cl.............cuceuuen... Peak Pulse Load Bus Current Waveform
Appendix C2............ccceuveunne. Pulse Load Bus Current TDS
Appendix DI thruD3............. Gain/ Phase Margin Bode Plots
Appendix DA............cccouveuueee. Gain/ Phase Margin TDS
Appendix El........ooeeeeeevennnnn. Operational Gain Margin Power Spectrum
Appendix E2............ccceuveunene.. Operational Gain Margin TDS

12



AE-26693A

10 Feb 97
TEST DATA SHEET B-6 (Sheet 1 of 2)
RESOLVER DATA ISOLATOR CCA (P/N 1334972) (Paragraph 6.6.7 )
Date: l’”’ﬁ fﬂ7
S/N: =14
1% 24177\
6.6.7.1 Supply Voltages
Supply* Measured Value (V) Limits (Vdc) Pass/Fail
+5V d) 2.09 £0.25 4
+5V (U) 5 0% +0.25 f
6.6.7.2 Supply Currents
Steps 1 and 2:
Supply* Measured Value (mA) Limits (mA) Pass/Fail
+5 V () T3 19 100 max P
+5 V (U) 32 - 0.0% 400 max 4
Steps 3 and 4: pL
Supply* Measured Value (mA) Limits (mA) Pass/Fail
5V (D) 87,23 150 max ?
+5V (U) 12.. ©] 30 max P
* ] = Isolated, U = Unisolated
6.6.7.3 Resolver Data
Bit No. Pass/Fail
APIO- APBit 0 4
API1-APBitl {
API2 - AP Bit 2 ¢
API3-APBIt3 P
AP14 - APBit4 P
APIS - AP Bit 5 0
API G- APBIit6 P
API7 - APBit7 0
API 8 - AP Bit 8 4
APIO - AP Bit9 P
API 10- AP Bit 10 ?
API 11 - AP Bit 11 P
API 12 - AP Bit 12 4
API 13 - AP Bit 13 ¢
6.6.7.4 Converter Busy Pulse
Converter Busy Pulse Measured Value (Usec) Limits (psec) Pass/Fail
15.0 Blo 15-15 +3.0 14
P Lluy '
Yol

B-14




TEST DATA SHEET B-6 (Sheet 2 of 2)

RESOLVER DATA ISOLATOR CCA (P/N 1334972) (Paragraph 6.6.7 )

v Fi

A

AE-26693A
10 Feb 97

Comments:

e
Conducted by: Qe,\m}-%/\/ d4hy /97
Test Engineer o Date
; 2
Verified by: o) 97
Date
Approved by: , %/ é/ ?/
DCMC Date

1
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TEST DATA SHEET B-13 (Sheet 1 of 3)
INTERFACE/CONVERTER CCA (P/N 1331697) (Paragraph 6.13.7)
Date: 212 1171~
CCA S/N: E2L
133164 71
6.13.7.1 Supplv Voltages
Supply Measured Value (Vdc) Limits (Vdc) Pass/Fail
+5V (U) —+u qRV +5V+ 0.05 ¢
+15V (I) - S. c3V +15V+0.15 [4
-15V (D) ~1S.c2V -15V+0.15 [4
+5V (D) + ¥ ogV +5V£0.05 P
6.13.7.2 Supply Currents
Step 1 (CP and API Low):
Supply Measured Value (mA) Limits (mA) Pass/Fail
+5V (U) 3AL.2Y b 70- 110 P
+5V:(1) .33 A 1.5-5.5. e
+15V (D) i7.75 m# 15-23 f
-15V (D) 20.Sowniy 18 - 26 4
Step 2 (CP and API High):
Supply Measured Value (mA) Limits (mA) Pass/Fail
+5V (U) SL£.31 mA 40-70 f
+5V () 23 IS ™A 18 - 30 £
+15V () 17.74 n i 15-23 £
-15V (D) 20.50WmAk 18 - 26 £
6.13.7.3 Amplifier Offsets
Amplifier Measured Value (mV) Limits (mV) Pass/Fail
ARI - 0.05% W/ 0.0 +0.15 ¢
AR2 — 0 421 ™V 0.0 2.0 f

B-26
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AE-26693A
10 Feb 97
TEST DATA SHEET B-13 (Sheet 2 of 3)
INTERFACE/CONVERTER CCA (P/N 1331697) (Paragraph 6.13.7)
6.13.7.4 _Subiraction and D-A Conversion
Step 1:
Actual Position (API) Command Position (CP) ARI1 Output* Test Result
MSB LSB MSB LSB Voltage Required (Vdc) (Vdc) Pass/Fail
00000000000000 00000000000000 0.00000 - 0,005 ?
00000000000001 00000000000000 -0.00061 - 8. 206677 f
00000000000010 00000000000000 -0.00122 -0.Cof3 ]| 1
0000000000001 1 00000000000000 -0.00184 -0- 06194 P
00000000000100 00000000000000 -0.00245 -0.002%9 ?
00000000001000 00000000000000 -0.00490 -).00513 f
00000000010000 00000000000000 -0.00979 ~0-2j0%> P
00000000100000 00000000000000 -0.01958 —0.02043 ?
00000001000000 00000000000000 -0.03917 ~0.64c83 4
00000010000000 00000000000000 -0.07834 _6.cRi{3 4
00000100000000 00000000000000 -0.15667 — 0.1632Y {
00001000000000 00000000000000 -0.31334 - 032649 P
00010000000000 00000000000000 -0.62669 - 0-.{53065% P
00100000000000 00000000000000 -1.25338 —|.30¢€¢ ¢
01000000000000 . 00000000000000 -2.50675 _2.61023 ¢
_ 10000000000000 . 00000000000000 -5.01350 -5 47 P
* Tolerance on output voltage is = 10%
Step 2:
Actual Position (API) Command Position (CP) AR Output* Test Result
MSB LSB MSB LSB Voltage Required (Vdc) (Vdc) Pass/Fail
00000000000000 00000000000000 0.00000 ~0.0060 4 P
00000000000000 0000000000000 0.00061 40-0c5k P
00000000000000 00000000000010 0.00122 4 0.c0f1 6 P
00000000000000 0000000000001 1 0.00184 +6.coV13 f
00000000000000 00000000000100 0.00245 40.c:72%3 P
00000000000000 00000000001000 0.00490 ~40. 66448 P
00000000000000 00000000010000 0.00979 40 .0)oi2 £
00000000000000 00000000100000 0.01958 40. 03¢ 3{ P
00000000000000 00000001000000 0.03917 40,0501 P
00000000000000 00000010000000 0.07834 +..08i53 £
00000000000000 00000100000000 0.15667 L 0.i(322 4
00000000000000 00001000000000 0.31334 40.31633 v
00000000000000 00010000000000 0.62669 —“+0.05 3¢9 4
00000000000000 00100000000000 1.25338 L 1]. 306 ?
00000000000000 01000000000000 2.50675 2. Gl 4
00000000000000 10000000000000 -5.01350 5.1 %} P
* Tolerance on output voltage is £ 10%

B-27



AE-26693A
. 10 Feb 97

TEST DATA SHEET B-13 (Sheet 3 of 3)

INTERFACE/CONVERTER CCA (P/N 1331697) (Paragraph 6.13.7)

6.13.7.5 Strobe Function

Step 1: Strobe Low :
Pass/Fail

No E11 Change i
with Input CP Changes
Step 2: Strobe High
Pass/Fail
E11 Change _ﬁ__
with Input CP Changes
6.13.7.6 Amplifier Gain
Measured Value (Vdc) Limits (Vdc) Pass/Fail
Ell 052450 - P
E10 3.5349 ; ¢
E10 Voltage .o 107-11.3 f

Ell Voltage

6.13.7.7 Ground Isolation

Measured Value (MQ)  Limits (MQ) Pass/Fail

Pin91 toPin7
DC Resistance S2o0MA/ >20 5
Comments: v
NoN<

Conducted by: _?.Z.Z_{ﬂ__
Date
Verified by: g
Dat
Approved by:
ate

B-28



TEST DATA SHEET B-4 (Sheet 1 of 2)

MOTOR DRIVER 3-HALL SENSOR CCA (P/N 1331694) (Paragraph 6.4.3)

A3

AE-26693A
10 Feb 97

S/N: | _¥ig
Date: 41141
Vsneqy—
6.4.3.2 Input Signal Offset
Step No. Test Results Limits
4 .35 Wy 0.0 £1 mVdc
6 f. 24 my 0.0 £1 mVdc
8 . 29wy 0.0 1 mVdc
Step No. Test Resistor Resistance Measured
13 E7-ES (R25) .4k
E9-E10 (R52) S, HAK
EII-EI12 (R33) 3. 409K
E13-E14 (R33) v.50 K
E15-E16 (R42) 2 .40 K
E17-E18 (R54) S.30K
Step No. Resistors Selected Trim Resistors
14 R25 ANCSSI3 40l FS
RS2 ANC 551562 T8
R33 ANCSD]) 2401 FS
R33 ANCSSTS¢2| TS
R42 RNCS5034¢) ES
R34 RNC 3575231 FS
Step No. E Point Test Results Limits Pass/Fail
19 E19 —0.09nV 0.0 1 mVdc g
E20 - 0. 03wV 0.0 £1 mVdc 14
E2I 4 0.07wmV 0.0 +1 mVdc P
6.4.3.3 Motor Driver Operation
Clockwise Rotation: .
Step No. Test Results Limits Pass/Fail
2 T, 00ly +5V£0.05Vdc e .
H9mA 70mAdc max 4
15,074 ¥ +15Vz0.15Vdc |
I 3.0mAdc max 1
-15.0c\y -15v0.15Vdc P
1L mA 25mAdc max £
2.8.033V +28V£0.5Vdc ?
€ mA 8mAdc max 4
3 7 47w\ 400mVdc max 4
4 ) mA 50mAdc max 4
5 HT w p 50mAdc max P

B-9
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TEST DATA SHEET B-4 (Sheet 2 of 2)

MOTOR DRIVER 3-HALL SENSOR CCA (P/N 1331694) (Paragraph 6.4.3)

Counter Clockwise Rotation:

Step No. Test Results Limits Pass/Fail
3 270 mV 400mVdc max p
4 36HmA 50mAdc max P
B 39 mA 50mAdc max '
6.4.3.4 Current Limit Test
Step No. Test Results Limits Pass/Fail
2 H3IGm A 350-500mAdc P
Comments:
MoV
Conducted by:
Verified by:
Approved by:

A3



TEST DATA SHEET B-5 (Sheet 1 of 3)

R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)

Al

AE-26693A
10 Feb 97

Date. syl 77
CCA S/N, £ gﬁj .
1337731-2
6.5.7.1 UUT Pre-Test
Step 2:
Supply Currents (Without UUT)
Supply (Vdc) | (Baseline) Measured Value (mA) Limits (mA) Pass/Fail
(Without UUT)
+15 0.0¢ 0-1 [
-15 ~0.28% -1-0 4
+5 0-0¢ 0-1 P
Supply Voltages (Without UUT)
Supply Measured Value (V) Limits (V) Pass/Fail
+15V (I) 1S o2V +0.50 (?
-15V (D) -15 olYy +0.50 [
+5V (D) S 0%Y +0.25 P
Step 6:
Supply Currents (UUT Installed)
Supply (Vdc) | Measured Value (mA) Difference (mA) Limits (mA) Pass/Fail
(UUT Installed) (Measured - Baseline)
+15 2). 1 mA 3.4 mh 20-40 4
-15 -36.74mA =3 .46 mA -30 - -50 %
+5 50.35mA 50. 79 mA 30-70 P
6.5.7.2 Supply Voltages (UUT Installed)
.Supply Measured Value (V) . Limits (V) Pass/Fail .
+15V (D) \S. oV~ +0.50 P
-15vV (@) -\4. 91V +0.50 P
+5V (D) 5 02V +0.25 P
6.5.7.3 Oscillator Frequency, Duty Cycle, and Qutput Voltage
Parameter Measured Value Limits Pass/Fail
Frequency {03 H= 1550-1650 Hz ?
Duty Cycle 52 Yo 45-55 % [
Qutput Voltage 3. 04 VgMS 7.6-8.4 Vrms e

B-11



AE-26693A
£ 10 Feb 97

Py

TEST DATA SHEET B-5 (Sheet 2 of 3)

R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)

6.5.74  R-D Converter Operation

Step 1:

Bit Number/ Ccw CCw
Test Fixture Label Pass/Fail Pass/Fail
API0/1 P P
API 172 £
API 2/3
API 3/4
APl 4/5
API 5/6
API 6/7
API 7/8
API 8/9
API 9/10
API 1O/11
API 11/12
API 12/13
API 13/14
Converter Busy

4

?
P
P
P
P
P
P
P
P
¢
P
P
P
i

N e S A= I I RS

Step 2: Wz ans R~
%—4-9271

RES-RS.S—

s (E10) (Vdc) CCA -1 Assy CCA -2 Assy

Measured Value Calculated Value (Vdc) * | Calculated Value (Vdc) * | Pass/Fail

CW Rotation**

-+ {.7400

N/ &

* L7rag

P

CCW Rotation** - 7120

N A

~ 1-7894

P

* Signal level function of test and calibration gain resistors. Record calculated value and measured value. Measured
value shall be within 10 percent of calculated value. T=fs— S~ e

—_= IS — PL::v\
VeSS (Eea T e
6.5.7.5 Amplifier Gain - -
' : . SF—tg—97 N
PES-RS - A Measured Value Limits (V&)= | Pass/Fail
(Vdc)
PES = +0.300 Vdc oy Vv 1.00 to1.30 P
PES = -0.300 Vdc i.ngv 1.00 to 1.30 P
6.5.7.6 Direction Control Signal
DIR CNTRL Measured Value Limits (Vdc) Pass/Fail
. (Vdc)
W QA R oration S oV 45105.5 P
9‘7 CCW Rotation 0.i2V 0.0t0 0.4 P

B-12
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AE-26693A
10 Feb 97
TEST DATA SHEET B-5 (Sheet 3 of 3)
R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)
6.5.7.7 - Notch Filter Frequency Response
Frequency Measured Value (Hz) Caiculated Value (Hz) * Calculated Value (Hz) * Pass/Fail
CCA -1 Assy CCA -2 Assy .
AR3 Notch N/ 7 l\///‘f N/A
AR4 Notch N/ N4 W/
ARS Notch MA MA V(A N4

* Notch frequencies shall be within +3 percent of values determined by test and calibration resistors. Record calculated
and measured values.

Comments:
™ Vol

Conducted by: w 3[2 ¢z 47

B-13



LHOP ORDER: 323737 - FILE NAME: 7AT_¥SI PIN: 1356006-1T ~ DATE: 2w/~ 78

-

CAP TIM BUF
36. O -

4.5 . \ 1 - 1 [
/Div'i:' . o '

O. OL. | . s
FwdXY 0,0 T Sec . T . 8.0

TESTENG.:__ © QUALITY ENG.: - PARA: 34.4.  step 7) . PAGE \_of |

2



SHOP ORDER: 323737

X=166. OmS AX=41. 8 V=7.654945 AY=35. 39mV
Ya=7. 28037 AYa=360 '
CAP TIM BUF (sctnew2)
S, O
/]
100
g u]
/701iv AX '
sy R - J
Raal / .
’ //
Y
5;/’
7.2
Fxd X 147m | .. 390m
@ - | -
TEST ENG. : PARA: 3. 4.4 8 step 7 PAGE _/ of ¢

PIN: 1356006-1-IT  -DATE: 2./~ %

- QUALITY ENG.:

54‘<(9 & )




SHOP ORDER: 323737 FILE NAME: _w//4 PIN: 1356006-1-T  DATE: _2-//- 77

X=368. 4mS AX=41. 8mS Y=8. 03297  AY=35.88mV
Ya=7.864366 AYa=376. 3mV -
CAP TIM BUF B (SCeve #3)

8. 4

100

mj - 4 - . .
701iv | - : .

Real ki T S g ARSI SN Tl

/

ol

Fx<d X_363m A Seac - | L. D90m
TEST ENG. :  QUALITY ENG.: ~ PARA:_2.4.4.5 step_Jjo  PAGE ]_of /_
:‘ p#

¢d



SHOP ORDER: 323737 FILE NAME: 474 PIN: 1356006-14T  DATE: 2-((-9F

X=270.7mS AX=41.8mS Y=8. 38254 - AY=35. 88mV
Ya=8. 02478 AYa=374. 6mV ‘
CAP TIM BUF ] SCe v Y

8. 8T

100 | ‘ , S _ o
m . . | :
01 v » | | -

A.Y

R =ed l . N LYV PRYYY . /

RN
.

Fxd X 564m Sec | . 798m

| T . ;
TEST ENG. : " -~ QUALITY ENG.: __ PARA: ,3 vaA'Ad step _|{ PAGE [ of



SHOP ORDER: 323737

PIN: 1356006-1-IT .

FILE NAME: _y//# DATE: 2.7/ 79
X=772.7mS AX=41. 8mS Y=8. 75624 AY=35, 88mV
Ya=8. 40754 AYa=374. 6mV ;
CAP TIM BUF SCeve g5~
g. 1 T
l
l /
|
100 ' /
m | !
701 v } : ]
axi Iy /
|
_/_\.lr _ - |
¢ M',Mﬂmm*' WW"MM\AAW ) U‘WWH
| . ‘
Raeal ,,4’/
|
l
{1
-
Vv / |
|
|
/ —1
|
1
__ '
T !
| 1
S. 3 |
| , X
Fxd X 782m Sec 99/ m
TEST ENG. : QUALITY ENG.: PARA: 3.4 .43 step |2 PAGE | of i
€ -
5"’&( 5

32!



SHOP ORDER: 323737

X=974.
Ya=8. 77883

CAP TIM BUF
Q. 5[

100|
=1

701 v

Raal

8. 71
Fxd X 9B85m

TEST ENG. :

2msS

FILE NAME: &/ /A PIN: 1356006-1-IT

1mV

DATE: 2.{[.

mS Y=8. 18012 AY=35. 88mV

SCewne ¥6

[

/

;

&

Sec

QUALITY ENG.:  PARA: 3.4 S step /3

1.2

PAGE [ of [
Ste, #6

>



SHOP ORDER: 323737 FILE NAME: I‘(Z gﬁ P/N: 1356006-1-IT

DATE: _2_//-

X=1. 177 S AX=41. 8mS Y=9. 54357  AY=35.88mV
Ya=9. 1925 AYa=376. 3mV 2l
CAP TIM BUF SCene 447
g. g
100
m | /
701iv ] =< AKf"“’" .
y L/
| MIM@”MWWM \ WWWMWMM
Real ' //’JJ
Vv _f‘ / |
Q. 1
Fxxd X 1. 17 . Saec »..1.’4
TESTENG.: _ @ QUALITY ENG.: PARA: 3.4 4 X step /¢ " PAGE ) of /.

6—’ p-#q



SHOP ORDER: 323737 FILE NAME: /4 P/N: 1356006-1-1T _ _DATE: A.é-u&zﬁ
X=1.381 S ﬁé 4 mg ' =gd. 91891 @ AY=35. 88m

A

=41.8
Ya=8. 57201 a=382 mV _
CAP TIM BUF | SCvie # 8
10. 31 ' _ ‘
1o0| | | , | . I /’
el B |
e LAy i
/701 v X 7 . - .

/

Real - 7

"
o. 5|
Fxd X . 1.37 | ) Sec Co1.81
TESTENG. : &2 ~ QUALITY ENG.: . PARA: 34 %S step_IS PAGE I of |_




SHOP ORDER: 323737 FILE NAME: _yv/A PIN: 1356006-14T  DATE: _2-11-95

X=1.581 S AX=41.8mS = Y=10.3107 AY=35.88mV
Ya=83. 84503 AYa=3681.7mV |
CAP TIM BUF | | Save # 9
10, 7 ’
100 | \ | ‘
ZMN01iv| (==t AX | - : : /
Raal ) DR : - ,,/
ﬁ\/ [ o “AWMMNM.WMWMW‘MWWWWM“/
‘ [
/
9. 9 |
Fxd X 1.57 A Sec o . . 1.8l
TESTENG.: _ 552 QUALITY ENG.: | PARA: 31Y+(fc§ stép \G _' PAGE__'_"of 1

57,, ‘l&q Q\)



SHOP ORDER;: 323737 FILE N_AME: WA PIN: 1_35_'6006-1-” " DATE: é~u~2§
X=1.,785 S AX B8mS ' Y=10. 648 AY=35. 88mV
Ya=10. 2986 AY 9. OmV :
CAP TIM BUF o Seeve #(p
11,070 . :

100

701 v

AV
‘Y

A4 "M .
YA P A A

Raeal

10. 2| | |
Fxd X 1.78 | Sec S .. 2.0

TEST ENG. : @ QUALITY ENG.: |  PARA:_34¢ € step 17 PAGE __ of _
| | | Sk F 0

N 2’



FILE NAME: _y//A4

DATE: 2.4-95

SHOP ORDER: 323737 P/N: 1356006-1-IT
X=1.986 S AX=41.8mS Y=11. 0577 AY=35. 88mV
Ya=10. 6813 AYa=410.3mV

CAP TIM BUF Sane # (f

11,4 :

100!

T | A X —>
701w
X MUWMMWW WM"\MMWM LA

Raal /
V l/

10. 6|
Fxd X 1. 98 Sac 2.2
TESTENG.: QUALITY ENG.: PARA: 34y« step [ é PAGE ) of 1



SHOP ORDER: 323737 o FILE NAME: /(4 PIN: 1356006-1-T  DATE: _ 94199

X=2. 188 S AX=41. 8mS Y=11. 44468 . AY=35.88mV
Ya=11. 0868 AYa=389. 2mV |
CAP TIM BUF ' - SCevie ¥ (2
11. 8 .
100
m
/Div T A X
— Ay
y
Raeal /
' . A/
W‘f/
11.0] - | .
Fxd X 2. 17 Sec | - 2.41
TEST ENG. : QUALITY ENG.: ' PARA: 3.4 4§ step 19 PAGE ( of |

c P I
w



SHOP ORDER: 323737
X=2. 391
Ya=11. 4786

12. 2

100} -

/701 v |

Raal

11. 4
Fxd X 2. 38

TEST ENG. :

DATE: 2.(-7§

FILE NAME: N (A P/N: 1356006~1-IT
S AX=41. 8mS Y=11. 7995 AY=35. 88mV
AYa=355. 2mV |
CAP TIM BUF SCene 1%
=S2 B 1/
i/fjﬁﬂ N N il Al 4T v
| ?J
Sac L. 2. 61
252/ QUALITY ENG.: PARA: 3 ¢-4.$ PAGE | of |

step 20

S )p‘:tf)




SHOP ORDER: 323737 FILE NAME: ﬂﬁ P/N: 1356006-1-IT DATE: _2./(-97

X=2.593 S AX=41. 8mS Y=12. 1837 AY=35. 88mV ’
Ya=11. 8295 AYa=411. Qm\_/' L
CAP TIM BUF . Scent # /)¢
12. 6 4 . :
100
o |
70iv | ,
' < AX > /
)EAY i WM ’J/J
Raeal M\ Py drper et ' MMM

/

11. 8 W/ | |
FxdXY 2. 58 - Sec - . 2.81
TEST ENG. : .  QUALITY ENG.: | PARA: _3:7. 4.5 step 2/  PAGE \_ of |

1p e |y

"3



SHOP ORDER: 323737

DATE: 2478

| FILE b AME: _y//4- P/N: 1356006-1-T I
X=2, 795 S AX=41., 8mS Y=12. 5524 AY=35. 88mV
Ya=12. 2156 AYa=3680. OmV :
CAP TIM BUF SCevie 15
12. 8
100
m| /
/7Div|
et A > /
_..A\/ . y
MN@W“”V“W“”NWwwum ' | Aaryrn A A o’
Raal ///f |
Vv / |
) /
iﬁgM/J
12. 1|
Fxd X 2.789 Sec . 3.01
TESTENG.: @ " QUALITY ENG.: PARA: 3.4+ 8  step 22 PAGE | of 0

Stpd (S 14



SHOP ORDER: 323737

X=2., 998 S
Ya=12. 574

13. 3

100

/701iv |

Raal

12. 5

FILE NAME: _§ /4

P/N: 1356006-1-IT

 DATE:_2-((-9f

Fxd X 2. 99

TEST ENG.:

AX=41. 8mS _ Y=12.9766  AY=35. 88mV
AYa=431. 4mV ‘
CAP TIM BUF SCewne KL
et A%
By o : A
//H' = T N el v AM “L"VA“"v”‘w“v\V‘wwWW '
Sec t.\ 3. 2=2
-\ QUALITY ENG.: PARA: _ 3.« /5" sfep 23 A PAGE_I___';)f_I__ w

s
SthpHl6



SHOP ORDER: 323737 FILE NAME: _x/4 PIN: 1356006-1-T  DATE: 2-1-9§

X=3.2 S AX=41.8mS Y=13. 348  AY=35. 88mV
Ya=13.01189 AYa=371. 4mV .
CAP TIM BUF . SCewt # |7
13. 7 _ - ,
100 x 3 . |
=1 | ) . |
/Div] le—t4AX | : " -
— Y - i /
- uwmm R w__.__ fJ

Real /

bmr/
12. 9| | | |
Fxd X 3.19 | Sec . 3.42
@ 3 iffes™ step f :
TESTENG.: __ \&/ QUALITY ENG.: | PARA: 3 .43 step 2% - PAGE[( of |

shpdy



SHOP ORDER: 323737 FILE NAME: _n /4 P/N: 1356006-1-T DATE: 2,//—72 o

X=3. 401 S AX=41. 8mS Y=13. 727 AY=35. 88mV
Ya=13.3687 AYa=3380.3mV k |
CAP _TIM BUF - j Scene #/3

14. O[T

100} | x | | | .
/01w |- _ i ' : ]

\\ e J"‘”AWWN\“NM.~ WMNMV‘W AMArA A .,,..,,.,v,['J

Real _ /

| /
Vv ) //
i
13. 2| | | ,f.:
Fxd X 3.39 < Sec | 3. B2
TESTENG.: __ (& QUALITY ENG.: - PARA: _3. 4§~ step 25 PAGE §_of |_

sﬂp&!én '



SHOP ORDER: 323737 FILE NAME: _w/A P/N: 1356006-1 4T  DATE: .Z;LI-Z 2

X=3. 804 S AX=41.8mS - Y=14.1115 = AY=35.88mV
Ya=13.7482 AYa=389. Omv -
CAFP TIM BUF ' ' , g Ceve ¢(9
14. 4 -
100
m .'
/0iv] [ Ax 7]

v | //

7

13. 8| .
Fxd X 3.6 Sec - . 3. 82
TESTENG. : | @ QUALITY ENG.: ‘ PARA: 3-Y-4.5 step_Z¢6 PAGE | of /_

s‘h.’o m@n )



SHOP ORDER: 323737 FILE NAME: _w/s# PIN: 1356006-1T  DATE: _2.1/-97

X=3. 805 S AX=41.8mS Y=14. 4888 AY=35. 88mV
Ya=14. 1407 AYa=381l. 1mV . : ‘
CAP _TIM BUF o S cene e 2

14. S : _ -
100
m | |
/s70iv]| AX / .
| —AY - /
Raal W,,J‘ ey A S, S v vt P

1/
14. 1» mwsf/

Seac | ﬁ.‘_ . 4. 02

Fxd X 3.8
TESTENG.: @ QUALITY ENG.: , | PARA: 3.4 ¢S | step 22 PAGE _] bf__L
. Skep # 20

%



SHOP ORDER: 323737
X=4, 009 S

Ya=14. 3137

CAP TIM BUF

15. 2

100
/701iv

Raal

14. 4

FILE NAME: /(4
Y=14. 865

PIN: 1356006-1-IT

DATE: é;//_ 98
AY=35. 88mV

Seeve 52 (

AX

ay

Py Mg
A 4

/

F<d X‘4.0

TESTENG.: @

QUALITY ENG.:

Sac

PARA: 3‘/75

step ZZ

4. 23

PAGE | of |

s

AS]



SHOP ORDER: 323737 FILE NAME: _y (4 PIN: 1356006-1-T  DATE: _2.(/-

X=4.21 S AX=41. 8mS Yy=15. 2368 AY=35, 88mV
Ya=14.8835 AYa=376. 3mV | |

CAP TIM BUF | | | SCeve #3272

15.6 . A

1001 . ~
. ' -
/01w '
< AX >
7 .,mr""""'%
Raal // A
v //
,Wgﬁ’
14. 8 | | |
| | | .

Fxd X 4.2 Sac | . 4. 43
TEST ENG. : __ é\% QUALITY ENG.: __  PARA: B Y4 4.\ Stép 29 ' 'PAGE \ of |

S #ze

42)



SHOP ORDER: 323737 FILE NAME: _# (A P/N: 1356006-1-IT  DATE: _2-/(.9%
X=4, 413 S AX= Y=15.617 O AY =35, 88mV
Ya=135. 264868 AYa

CAP_TIM = ' SCevie ¥ 23
16.0 |

108 0|

4R iv‘i'

7

AX > | | | /

Real [ i

/

e

1s. 2| o
Fxd X 4. 41 Sec N . 4.83
TESTENG.: s QUALITY ENG.: PARA: _Z.¢.v-S step 30 PAGE | of /_

Hpr23_,



SHOP ORDER: 323737 _ FILE NAME: v A P/N: 1356006-1-IT DATE: 2‘ A(-7F

X=4, 868168 S AX=41, 8mS Y=15.98198 LAY =35, 88mV
Ya=15. 6409 AYa=368. 2m ' |
CAP TIM BUF | L ’ SCovig €2
16. 3 ' -
100! ‘ c ' 1.
o 1 A X _| S » B
701 v . C :
__A\]/
SRS — ]

Real | /

15. 5]

Fxd X 4.6 | o Saec | 4. 83
TESTENG.: 22, QUALITY ENG.: _ PARA: 2.¢-¢ ¢ step .3/ PAGE _] of €1 E

shpdZ -



SHOP ORDER: 323737 FILE NAME: 4 /4 P/N: 1356006-1-IT = DATE: 2_(}.7§

X=4.817 S AX=41. 8mS Y=168. 3878 = AY=35. 88mV
Ya=16. 003 AYa=405. S5m o - ,
CAP TIM BUF . B | SGvw &2S
16. 7 _
, il . ‘ /
1001 \ » | » .
m - .
/0iv | A8 > " s ' .
aY ) . .‘ /
" w%ﬂ_‘ AR WYAAWMMMWW l oW Y. A.‘A/(.'
Raeal
Vv
15. 9 |
Fxd X 4.81 : Sac B .. 5. 04
TESTENG.: e QUALITY ENG.: PARA: 3.4.4S step 32 PAGE| of [ &
_ , ST 3y

Skpt1s



SHOP ORDER: 323737

FILE NAME: A 4

P/N: 1356006-1-IT DATE: 2.01.9%

X=5.019 S AX=41.8mS Y=18.7742 AY=35. 88mV
Ya=16. 4112 AYa=403. 8mV
CAP TIM BUF ' SCewe LG
17. 1
100
m
/701w < AX ' ]
I—AY AN\ - . -. — /
- “rl’ﬂ 'A“A‘MW - Wl' W\'M\-\MM
Raal : //
Vv / |
16. 3| |
Fxd X 5.01 Sec -. 5. 24
TEST ENG. : ‘ | QUALITY ENG.: PARA: 3v4/-_<£r5”step 35 PAGE_/_:.c;f__[



SHOP ORDER 323737 FILE NAME: x /4 P/N: 1356006~1-IT DATE: 2.(1-98

X=5. 221 S AX=41. 8mS Y=17. 1334 = AY=35.88mV
Ya=16. 7889 .AYCJ——-‘ 53. 3mV :
CAP  TIM BUFE _ SCew 2]
17.5 | ' ’
14 O -
m
/04w < EX ——>
=AY
|
M
Raal /
N
//
16. 7 o |
Fxd X 5.21 | Sec - -.5.44
TESTENG. : _ @  QUALITY ENG.:  PARA: 2 step 3¢ PAGE ( of 1_

clem o OV



SHOP ORDER: 323737 FILE NAME: _u/ /4 PIN: 1356006-1T  DATE: _2.((-9F

X=5, 4268 S AX=41. 8mS  Y=17.52868  AY=35. 88mV
Ya=17. 1638 AYa=402. 2mV :
CAP TIM BUF - ScLne 2.8
17. 9 -
100
m
701 v -
e A X
v
' ' j\’lwﬁ - MM%,MN\W%M
Raal _ ////
V | /
/
17.1“MJ
Fxd X 5. 42 | Sec - L 5. B4
TESTENG.:___ \ee . QUALITY ENG.: PARA: 3.4y S stép 3y  PAGE _]_‘;)f I

Skpr 2y XN -



SHOP ORDER: 323737 FILE NAME: _#/4 P/IN: 1356006-1T  DATE: _2-11.7§ | .

X=5, 6827 S AX=41.8mS Y=17.9301  AY=35. 83SmV
Ya=17.5579 AYa=397. 3mV |

CAP TIM BUF “ | S Cewe.. ik 29
18. 3 |

100]| | | ,_ ? 1
701w | L 1 . |

7 . A7 A vl et PNV AMR by st

Real _ ,,-f'

/

g

17.5 |

Fxd X 5.82 ‘ Saec o 5. 85
| @% o ~ .

TESTENG.:____ QUALITY ENG.: PARA: _3.¢.4.S step 3¢ PAGE _j of |

S}cow 7/19‘,



SHOUP ORDER: 323737 FILE NAME: __V[A PIN: 1356006-14T  DATE: _2-(/(-9§

X=5. 828 S AX=41.8mS Y=18. 3053 AY=35. 88mV
Yo=1759585 AYa=3739. SmV - L
CAP TIM BUF : ' - Sawe #3
18. 7 ,
100
m .
/70iv |
< A X
| —-BAY R
Real ////MMWNWWWWWMwmewwNN
Vv ~ /
I
17. 9" | | |
Fxd X S.82 — Sec B TTB. 05
TESTENG.: ___ \e QUALITY ENG.: PARA: 3 {-%S" step 37  PAGE 1 of |

NP0



SHOP ORDER: 323737 FILE NAME: Wi P/N: 1356006-1-IT  DATE: _Z./- 24

X=65. 035 S AX=210. 2mS. Y=22.2274 AY=46. 55mV
Yc:l=18..'3_542 AYa=3. 884 V : . ‘
CAP TIM BUF | Transi o~ 0o (oh! Caf fomStene
=4. 0 ‘ . .
mi slelw period . | = /
701v N . - -
: f\ £y mmzzzfm&mx%z_—_/:::

Raaol /

/

F 2]

17.6/|
Fxd X 5.99 ~ Seac . B.B7
TESTENG.:_ . QUALITY ENG.: _° - PARA: 3. <. step Ff ~ PAGE j_of_{

TRansthed 40 ¢ Lol FromE
jo

[N ]



SHOP ORDER: 323737 FILE NAME: _/# PIN: 1356006-1-T = DATE: 2.1/~ 7F

X=6.032 S A mS = Y=22.2415 - AY=36.0mV
Ya=18. 3386 A -

CAP TIM BUF | - | Cold Cal #1 (ter)
22. 3l

>5. 0
m
s0iv || N

Real

P oY

22. 1

FxdXY 6.0
B

= Sec - . B.7

@

TEST ENG. : ____

QUALITY ENG.: - PARA: _3.¢.¢.5  step 38 ' PAGE / of J_ |

a At



SHOP ORDER: 323737

FILE NAME: 4/
X=6. 647 S =399. 65mS Y=22. 223 AY=58. 18mV
Ya=22. 2887 a=11.12 V. s
CAP TIM BUF Transchion 4o Wt (ol frona Cold Calls
38. 0 —
2.0 | ' g T
| A X > - /
01 v o ‘
Raal /
// -
%
22. 0| | | | |
Fxd X B. B Sec ~ 7.56 .

PIN: 1356006-1-T ~ DATE: 2./.28

| (ENO)
TESTENG.:

QUALITY ENG.:

PARA: 3.v.¢.8° step 39 PAGE / of /5"

TRAnsthan {1 arm Cah gt
Cord. on!



SHOP ORDER: 323737 FILE NAME: PIN: 1356006-1-IT ~ DATE: _Z-//‘7f
X=6. 6847 S AX=399. 6EmS Y=33. 3849  AY=36.0mV
Ya==22. 2887 AYa=1]1.1 :

CAP TIM BUF | Waine (ol jithr
33. 57 o :

25. 0|
/Div |

Raal

33. 3| |
ExdXY B. 6 | | Sec | T .58

: (EN) M)?" , .
TESTENG.: __ QUALITY ENG.: PARA: 3. ¥ &5 step 27 PAGE fof | ™
whem o6 (jRery ¥




TEST DATA SHEET 7 (SHEET 1 OF 4)

3.4.4.5: Scan Motion and Jitter Test

B3c

" AE-26002/2C

16 Dec 97

Test Setup Verified: %MM Shop OrderNo._32 3737 // A
‘ = el g
Step No. Description Requirement Test Result Pass/Fail
7 - Stepping Slewing . )
<8 sec period per Fiqure 8~ 3 < ¥sec PASS
9 Scene 1-2 <42 msegc rise time per Figure 779 .
3.33° step L YLwmSeC. | Pass
< +5% jitter per Figure 7 9 £ £5Y, yi Hee
< +4% overshoot for 19 msec £ +4 % oforshect Pass
10 Scene 2-3 <42 msec rise time per Figure 79 ,
3.33° step < 4TSl Pass
< +5% jitter per Figure 79 £tS% )
< +4% overshoot for 19 msec £ £Y o L5 % ‘m/f P ASS
11 Scene 3-4 <42 msec rise time per Figure 79 4 LanteC.
3.33° step <4t PASS
< +5% jitter per Figure 7 4 Z +S 7 Yo
< +4% overshoot for 19 msec Z +4 YoduShoot PAss
12 Scerle 4.5 <42 msec rise time per Figure # 9 24 T renSEC P4 sS
3.33 step
- < +5% jitter per Figure7 9 C+5Y, Nt ]
< +4% overshoot for 19 msec ¢ 44 % ovetShoe F PAsS
13 Scene 5-6 <42 msec rise time per Figure7 4 4 maSec,
3.33° step <4t PASS
< +5% jitter per Figure7 9 Sy HFEL
< +4% overshoot for 19 msec Z «4Yy e ( Showl PASS
14 Scene 6-7 <42 msec rise time per Figure 79
3.33° step ‘ <4 Tan XC PASS
< £5% jitter per Figure 7 4 < £5% j e
< +4% overshoot for 19 msec &+ Y% vert Shoot PSS
15 Scene 7-8 <42 msec rise time per Figure 779 2 La34C, P s
3.33° step
< +5% jitter per Figure7 9 2 =Sy §iHe-
< +4% overshoot for 19 msec P A Gm}éu‘k sef PAS 5
16 Scene 8-9 <42 msec rise time per Figure7"4 Z YT amseC 4SS
' 3.33° step : - /
' < +5% jitter per Figure# 9 AV AL ans P <
< +4% overshoot for 19 msec FREYA mfédlwcl‘ s
Pass=P
Fail = F




AE-26002/2C
16 Dgc 97
TEST DATA SHEET 7 (SHEET 2 OF 4)
3.4.4.5: Scan Motion and Jitter Test
Step No. Description Requirement Test Result Pass/Fail
17 Scene 9-10 <42 msec rise time per Figure 79 - /2 .
3.33% step £HE wenSEL ()A 75
< 5% jitter per Figure 7~ 7 + S ,
< +4% overshoot for 19 msec é Z '?;/" fass
18 Scene 10-11 <42 msec rise time per Figure 77 e 52
3.33° step ada PAss
< 5% jitter per Figure 7 9 ctSY%
< +4% overshoot for 19 msec L+ L f AsS
19 Scene 11-12 <42 msec rise time per Figure77 s C
3.33° step Ly ldee pass
< +5% jitter per Figure7 9 PEEYD
< +4% overshoot for 19 msec L +Y 7 FASS
20 Scene 12-13 <42 msec rise time per Figure 74 2 FLEASEC
3.33° step Wl 55
< 5% jitter per Figure.7" ¢ £ £S5/
< +4% overshoot for 19 msec L+ ()9 55
21 Scene 13-14 <42 msec rise time per Figure 774 ey lalec | 6, ~ <
3.33° step ' . - ' A2
< 5% jitter per Figure 7 4 2 + 576 Pasc
< +4% overshoot for 19 msec L +9%
22 Scene 14-15 <42 msec rise time per Figure7"4 & & L sec P AS S
3.33° step :
< £5% jitter per Figure 7 9 PRI
» < +4% overshoot for 19 msec L+ A CAsS
23 Scene 15-16 <42 msec rise time per Figure 77 L2 u Sl P A
o ASS
3.33° step
< £5% jitter per Figure7 4 PEEPA PALS
< +4% overshoot for 19 msec S+
24 Scene 16-17 <42 msec rise time per Figure7°7 cyZr$eC | Oy cc
3.33° step
. "< +5% jitter per Figure 7~ 7 < L5% Pass
< +4% overshoot for 19 msec S+Y
Pass=P
Fail=F

@

T, A
W\ -
\.‘\\33?-_-»:.‘-(’;2/

A-10

B35



B3%

AE-26002/2C

16 Dec 97
TEST DATA SHEET 7 (SHEET 3 OF 4)
3.4.4.5: Scan Motion and Jitter Test "
- Step No. Description Requirement Test Result Pass/Fail , f
‘25 Scene 17-18 <42 msec rise time per Figure# 7 P A fasS !
3.33° step |
< +5% jitter per Figure 7 9 <t 5% K
< +4% overshoot for 19 msec Z«Y7 PASS ,'
26 Scene 18-19 | <42 msec rise time per Figure 7 7 Zylu~Sec. ;
3.33° step PAs £ ‘
< +5% jitter per Figure 7" 9 <A S/ , '
< +4% overshoot for 19 msec L ¥ 7 PrssS ;
27 Scene 19-20 | <42 msec rise time per Figure 7 ¢ 2 f T aee 5CC . i
3.33° step / s
< +5% jitter per Figure-7~ 9 ZtSY
< +4% overshoot for 19 msec PR IAA PASS
28 Scene 20-21 <42 msec rise time per Figure 74 LY LaSec- .
3.33° step PASS
< +5% jitter per Figure 7 7 L +SY
< +4% overshoot for 19 msec LY XL fuss
29 Scene 21-22 | <42 msec rise time per Figure #7 22 maSeC
3.33° step FASS
< +5% jitter per Figure.7 7 £t57 _
< +4% overshoot for 19 msec £ 4y % (ASS ;
- 30 Scene 2223 | <42 msec rise time per Figure 77 Lyl Sl F A4S € o
3.33° step |
< +5% jitter per Figure 79 PR EVA L, !
< +4% overshoot for 19 msec PR SA PASS
31 Scene 23-24 <42 msec rise time per Figure77 247 mSe _ N
3.33° step 4 pAsS
< +5% jitter per Figure # 7 Zt5Y . ;
< +4% overshoot for 19 msec PR y‘; s i
32 Scene 24-25 <42 msec rise time per Figure 277 Zaee$S2C i
3.33° step ad f’” s
< 5% jitter per Figure7~ 7 L1tSK
< +4% overshoot for 19 msec Z+Y% s
Pass =P
Fail=F .

A-11
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AE-26002/2C
16 Dec 97

TEST DATA SHEET 7 (SHEET 4 OF 4)

3.4.4.5: Scan Motion and Jitter Test

Pass/Fail

Step No. Description Requirement Test Result
33 Scene 25-26 | <42 msec rise time per Figure 7 9 Z ¢ L3l Pass
3.33° step AS
< +5% jitter per Figure 7”9 < *+57,
< +4% overshoot for 19 msec £ 4G Yo CA-S S
34 Scene 26-27 | <42 msec rise time per Figure 7' 97 ¢ d 2 S0C
3.33° step 4 (453
< +5% jitter per Figure 7~ 9 PR Pass
< +4% overshoot for 19 msec Z+¥% A4S
35 Scene 27-28 | <42 msec rise time per Figure-7"9 Z YT msec Pass
3.33° step
< +5% jitter per Figure 7 7 £ £5%
< +4% overshoot for 19 msec £+ ¥ % fass
36 Scene 28-29 | <42 msec rise time per Figure7"7 L2 e f’4 139
3.33° step ’
< +5% jitter per Figure 7 7 £ 35
< +4% overshoot for 19 msec L v o fAss
37 Scen% 29-30 | <42 msec rise time per Flgure-'i’? Ll sec. f lac €
- 3.33 step :
< 15% jitter per Figure 7”9 £+£S7 -~
< +4% overshoot for 19 msec PARRIIA Pa4ss
38 Scene 30 <0.21 sec slew time per Figure 30 |2 2020 Sec.
Cold Cal o 2l se fiess
. 0 +0- o - 16 ‘,c
35.0° slew < +9.?1-;/G-S° jitter per Figure 46 13- 2.+ S Phss
39 Cold Cal - <0.40 sec slew time per Figure A1 /¥ 2T Lro Sec. fAss
Warm Cal
96.67° slew 9—1—/65° jitter per Figure #2/ 5 P LA PASS
& e
@ / " Pass=P
Fail=F
ENG)
Unit: oS - A Test Engineer: / £ - . ¢ /}"‘
: VAR
Serial No.: 2 % A Quality Assurance: @ <
,,,,, 3
Date: feb. il ’. | qq g Customer Representative: ___\& 2-/#-7¢

A-12
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SHOP ORDER: 323737 FILE NAME;, 227 PIN: 1356006-1-T -~ DATE: _Z/4 55

Y=—1.1758m  AY=49.898mV
YPLB.C

TIM BUF 28y Futie Lone Gus busttad

CAPF
7 0.

O
m

10. 0
m

701iv
Lok = 984t

e UL ’

“ ) | s
V l r
\?-Iv‘:!"t rh
—-10. O} . .
Mk | . . , , , _ .
Fx<d Y‘Q.O S Sac o _;:850
TEST ENG. : 252 QUALITY ENG.: PARA: _3.4.4. ¢ step Z /£ - PAGE_L of I
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© AE-26002/2C
- 16 Dec 97
TEST DATA SHEET 8
3.4.4.6: Pulse Load Bus Current
" Shop OrderNo.___ 923737
3.4.4.6: 28V Bus Peak Current and Rise Time Test
i (3)
Step No. Requnrement Test Result Pass/Fail
4 <,2’A peak any place in the scan 48 e s
5 > 70 psec rise time, 3.33° step 1.2 s Thss
6 > 70 psec rise time, start of WC slew .GSms Fass
6 > 70 usec rise time, end of WC slew 2.30ns PP
Pass=P
Fail=F

Unit:

LOS-HAZ

Serial No.:

Zo2

Date:

Test Engineer: 4"‘“ M—

Quality Assuranc

e: {39‘2,

A-13
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TEST DATA SHEET 9

3.4.4.8 : Gain/Phase Margin Test

AE-26002/2C
16 Dec 97
N L
Test Setup Verified: /7
. ' Sjgna
-~

Temperature: 25 ¢

3.44.8 Step 12: Gain/Phase Margin Test

_Shop _Order No. _ 224 573 7

Requirement Test Result Pass/Fail
1 ~12.059 db “Hss
2 ~t2.42 db Phss
12 dB minimum 3 —12 .25 db DAgs
AN LSS S
D VIS
1 290 TAss
_ . 2 617 Prss
25 degrees minimum 3 22 Pass
AV 7777777
BANT77 77777

?(’(De{,,{—&l fuo wiegsucement Sdo\cs e

customex” oer, |
At

Pass=P
Fail=F

Test Engineer: ﬁt’ Awg’“""\‘

Unit: &DS -K 2
Serial No.: Ao2
Date: z/ “'/ ad

832 Q "
Quality Assurance: @ R 19 98

: AT
Customer Representative: @ b3-+42-9€

A-14
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SHOP ORDER: 323737

. FILE NAME: (Z0€_Ps\ PIN: 1356006-1-IT  DATE: “/tt/ay
X=164. 45 H=z |
Yao=—37. 085 dBVrms - |

POWER SPEC2 SAV O0%0vlp Unif
0. O I |
10. O
701 v
B _ T
mrms - _
V2
l A i ' T
” IRV !
I | ! L . ‘ l
—-80. O] |
FxdXY O H= | 312
TEST ENG. (M.VO(LS}“, QUALITY ENG.: PARA: 344 step 12d . PAGE L of 1

\3
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AE-26002/2C

- 16 Dec 97
TEST DATA SHEET 10
3.4.4.9: Operational Gain Margin Test
 Test Setup Verified: | ﬁM[’/\ l/ (CLW / Shop Order No. BAS Y1
' | ' | /Signature » o B
Temperature: __Z_£_°c
3.4.4.9: Operation Gain Margin Test
Step No. Requirement Test Result Pass/Fail
R58 Resistance (Kohms) _
11 1 383.2%3K HsS
Test Pot Resistance (Kohms) 2 406.70 -
3 3.4 K
12 1 {2 .
Oscillation Frequency (Hz) 2 {4 i ?ﬂ%
3 Lo ne
1 g4.14b
16 | Gain Margin, 9 dB minimum 2 4.+t db ™hss
3 Q.(4b
Pass =P
Fail=F

. A )
Unit: @ 5 A‘Z— Test Engineer%‘é&“—\—
Serial No.: 202, . Quality Assurance: 'CC "
Date: = / (z|gy

A-15
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